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(54) PROFILED PIPE 

(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet* two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity Is formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nro*HnwuH tpvba 

(57) Abstract 

McnojtKweaHKe: b Tpy6ocTpoeHKH. Cymnocrb K3o6pe*reHHH: rnxxjmib Bbcnomteii b bhr c CHMuerpinHoA 
Kou6nHarpiH to Tpcx Kan7ieBM^HWX nonocrefl. o6pa3ooaHm>ix W3 TpyDHoft 3aroroeKH, flee H3 Koropbtx 
conpOTacaioTCH ueJKffy co6oft Hapymra>cwar noecpxHoerawH ymnpeBHUX Macrett c ^opMnpoBaraiCM MCJSAy 
HKQ4K TpeT«M nonocTH, npR yrow BHyrpcKKiK nooepxHoer* ppyx KaiujCBUfjahtx nonocrreA o6pa30Bamj 
BHyrpeHiieft noBepXHocrwo TpyOnofl aaixrroBKM. kx Hapyxooie noBepXHOcm o6pa3ooanbi Hapyxnofl 
noaepxHocTbio Tpy&ioft mtotobkh. a BiryrpeKHnH noeepxHocrb cpe^Hefl nanocmi o6pa3oeaHa Hapyxiioft 
noBcpxHOCTbio Tpyfoott aaroTOBKM. Hapymnan noDepxJioerb 3Toft nonccm o6pa3oeana ewyTpeHneft 

COBCpXHOCTUO Tpy6HOM aaTOTOBKH. 1 WI. 
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Description {OnHcaaatc ■3o6percH*Hl: 

M306pCTCHMC OTHOCHTCH It <>6pa6oTKC MCTfiJUIOB ^afi/ICHMOJ M U03BCT 6hiTfa BttXUlb30BaHO npH 

M3roToafieHMM Tpy6 c 4>acoHHWw npoflwiew, npnuenncutix b Ratwcree aarorroaoK imacTbipcn. 
ncnonbaycMkix a«« soccrraHoancHKH rcpwcrHMHocTw boahhux, He^raiibuc h raooeux asawra. 

H3Dccrma MHoronyRCBan npo^on t>Ho-no<£pKpoBaHH an rpy6a. npraurran m npoTorwn. BbmwiHCHHaH M3 
xpyr/ioft Tpy6H0ft Darxrrooioi nyrew Ae^opMHpooaKMH IpacmxeKHH) ee noncpwHoro cc«chhh. PeryJDipyH 
BtmwMHy B^aaraiBaroiH paratROB a DaroroBRy h hx kojihmcctdo. wokho Ha o^iiofl onpaiace icaroTaflmroaTb 
rpytfw c paarancHbou npo$KJieM. «rro oco6cmio samHo a™ xpy6, wcnojib3yc*o,ix b Kaweeroc nnacTWpen ^ 
pcuoHra o6ca^Hbix Tpyt5. 

He«ocxaTKOw xaKoft TpySbi hbjihctcr 6anLrfna*i ercncjD> a^P" 8 "*? 01 B uecrax K3rv6a. wro yucHwnarr 

B03MOIKHOCTb paCCIHpeHMfl [UiaCTWpR B KOJIOHHC H yBCTOTOIDaeT CTpaTHBaXXIBW HanftfUKOOWl H, KpOMC 

toto. 6am>moe RaniftiecTBO KOHuanpaTQpoB HanpHJKCHHH b weerax srarw6a Tpy6bi. 

Tcxhhhocs&h 3apa^a. pcuaacuan ioo6pcxamcu, 3ajuno«<aeTCH b yMCHwnaoni RcmrafHbl oCTa-nxraott 
Aafropwaujoi 3a ewer cmbukcuka KpiranHW npo$nn* h b ckhxchkh np<wanfaHbtt fle^opMaivfl Tpy6w. 

nocraBneKHafl saga^ta pemaercn 3a cuter toto, «rro n npo^isnuzoa Tpy6e. np<HMynvscTBeHBO csapHofi, 
BbmanBCHHOft c $acoHHbcu ce«WHMew npo^nnsi. corjiacno K3o6pereMiao. upo^nnb BunanncH b h^c 
caoAtcTpiniBoA KoufaHonmt H3 Tpcx sanncBBRHbtx nanocrcfi, o6pa30BaHHWX «3 TpyfSaofl saroroBOL aw m 
KOTOpux conpHxacaxrrcn hKXffy oo6ofi Hapymrai^K noacpxuocrmiH ynrapetmbix wren c ^opvtnpoBaHHew 
uc«Ay bmmm rpextocft dojiocth, npH sttom BH/TpcKHMe nonepxHocTiC a*** KaroiceHAHfcix nonocreft 
06pa30BaHbl BHyTpCHHefl nOBCpXBOCTbJO TpyOHOfl 3arOT08KH. KX HapyKHWC TOBCpXHOCTH 06pa3OBiHbl 
HapymHoft noBcpxKocnjo Tpy6Hoft saroTOBXfi. a BHyrpcHHHH noBcpxHocrb- nanocm o6pa30BaHa aapymiiofi 
noecpXHOCTbio Tpyfoon 3aroTOBRH, HapyjRHan noeepXHoerb yroii ikwioctw o6pa3ooaHa BnyTpcnHCH 
nooepxHocrtJo Tpy6nofl 3anoTOBXH. 

B npcAnara^uoft npaJuuiKHOft Tpytie GanbuiaH Macn> noecpxHOcra Tpytfw hbtihctca wacTbio onucaHHoft 
oKpyxBocTK, vro 3RamrrejibH0 yweHbinaeT Koramccreo ROHUCHrpaTOB uanpHKCKHH no Depuxerpy Tpy6bt h 
yctsJiMH pa3«aHM npo4>miH h noBbimaer npo^nocrb ccmchuh npn pasflaMC Tpy6 o npoucoce fix HcnorctooBaHMH 
b Ka^ecroc ruiacTwpefl a^ 1 BoocraHoaneHKH repuerwiHocTW npn peuoHTC ofcaAHbix kojiohh. Kpowe xoro, 
OTOsajoTCH ocraTC«Kbic HanpfUKOiHH m b csapHOM DJBC nocjrc pasAann Tpyt5bi b cxeaxMHC. Tax KaR 
ceapHofl raoB HaxoA>rrc« b 30hc wanofl A«4«PMamn». a ocxaji^an uacrb nepKMcrpa (c^opMHpoBaHHMC 
KamxeBHABbic hojiocth) kucct nnaBHbtc ncpcxoAW c Manou xpmsouoa. 

ncpuwcrp BapymHoft noeepxHOCTJi npo4«JibHo<l rpy6bi HecKOJibKO 6anfcinc aayipeHHero nqMrnerpa o6caAHoft 
-ppytSw a™ cocwaBMM (utrtb. a HapyxHMS onHcaHHkift Awauerp wcHbtne BHyrpcHH<=ro AHaucrpa oocaABoft 
Tpy6bi atih o6cctkvchhh cso6qaroto cnyesa o CRoajKHity. 

WcxMJiiooBaimc npo^ioibBUX rpy6 b KanccToc iviacTwpcH, ycraBaBJiMBaciiMX b uecrax U0BpcaAcan« 
(TpeoDiHbi, MCCTHaa CKBOOHaH KoppconH, Acp^pHpoBaHHue OTBepcnm, M3H0C H AP ) o6caAHMx KonoHH, 
fiMccr p«A npctxwyiAccTB no cpaBHcnrao c TpaAHOPoaHbaiH ueroAaun: sororoBncHHc npo^ioibHOfl TpylSbi bo 
ceapHOft aaroToaiui noswwiHCT 3HaM»rrcnbHO caHaprrt pacxoA" Ha cc npoRSBOACTBo; Tan kbk 
3HatnrrejifaHaH uacrt ncpMMCTpa Tpy6bi jmnaercH HacTbio onacaaHofi OKpyxnocTH. rro yweHMnaer 
Komfuecreo Kom;c»npaTOB t yBcrawMBaeT ruioinaAb conpwKOCHOBCHHH npn pa3Aa^c we«Ay BbnipaaneHHoA 
Tpy6oft n KonoKHoft u yBcmracBacT HanpHxenxm cTpamBaww; B03Moaa)CTb apmdcaaam npo^nnbHbix 
rpy6, c4»pMnpoeaHm^x b 6yirrbi, no3Bon5ieT coicparnrrfe bdcuh pcuotrra. yMCMwrnrrb paexoa MaTcpwajioB h 
saTpaTu np« pewotrre noBpcxAomwx yriacrnoB rmamrpsiua kohwhoA W™hw, npon3B0AHTf> pcwoHT b 
CKBajKKHax na sua wren bHfaix rny6KHax, noBfaicsrrt, HaAemwocrfc a Ao^ne* 010 ^ oxpcMOKropoBaHHOi-o 
yvacTRa, 

n P H <>opMHpoBaHHH 6y«Ta K3 npcAnaracMoft npo^wnbHoft xpy6w aHaMHTcnbHO CHKmaxrrcH npoAonuiwc 
Ac4«pwai^M h cKpyMHBaHne rpy6bi. Tax krk ymiaAKa bmtkob npoAOJibHOfl Tpy6w npon3BOAirrcfl Ha flpe 
onopw ynmpcHHUx vacreH KaimcB«A Hblx nonocrcft. 

Kpowc Toro, npcAnaracMbd* npo^imb hm«t AocTaTowyw mccTROCTb, n npn $opuHpoBaHrai 6yjrra hc 
npowcxoAWT CMmwi ccmchkh. a npn paoMoxxc hc *rpc6yerctt AonojnoiTOlbHbix oncpau?cfi m o6opyAooaHim 
A/ih npaoKM Tpy6bi or cxpyMKBaHHH. 

npcA/iaraeMan TpyCa npn MaKCHWanbHOft KOuiiaKTHOCTM ccmckha mmccx Hairtkuibnnic pappyct* kpmbmohw 
$o P Mbi ceMCHM« 4»aooHHoro npcyjiiuiw. A mcu MCUbtue KpHBM3Ha 4>opwbi ccmchhh npo^wiB, tcm MCHbtnc 
rapacxoAooaH pecype nnacTHtmocTW npn <J>opwoE3Kc npo<J>iuiH b crane h npn pa^Aawc cro b CRBa«MHC, tcm 
MCHbme Bc/mMioia ocraTomiux HanpnweHHit. 

Ha we^rewc H3o6pa^eHHH rrpo^mibHaH TpyGa nonepewoe ccMemic. r;;e I w 2 - xaruieuMAHbJc nonocTH, 3 
coapHofl ujoo. 
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rWwibHaji rpytSa np^craawcr co6oA cauwcrpmiHyio OTHocfrrcnwio f^™-.™^* ™ ^ ^ 

^ce apiMfttDoo36buI „«ch ^^^^^™ b n SZ^ T ^ 

n=.55= := ^^ 

np^xmflyo Tpy6y. ..anpwwtp. m nonocoeoft 3 aixm» Da , nanyrowr cn^n^Ku o6pa3ow. 

tvyoy wo nony^, 2 „ oa^^i^^^™^ ^P"^ 

npofroibnyio Tpy6y nonytiaiOT cncAyionvcu o6pa30M. 

<*>«^£Sl^ npo*™^ a npo^o c 

BaratauH oc^»^^^!ll^!f Kpyr ^ ° nP°4«™Poeo™oM craac npnmu^ 

B&nxawn r^^T^T anbB °** H «° ♦0PU«P<»«i™ OTjnc oohoc** 1. a aa-re* DeprMKa^un 

Tp^y KamrfpyOT flo coornomcHHH pa^poa B xH, coweercreywowx 60 1 x 57 5 
nocne *«™«PO™« np» BcofetTOpuocm Tpy6a noc-rynarr H a yeraHowy wwcm™/^^^ 

rfcotmuM rpyfia paauepaw*, 60.1 x 67.6 «w 6«na amomooBa™ fln* peuoirra .kAxhhmx omaaao, B 
«a„3rL^™ x 573 ww. npH 3tom 3a3op cocraanHcr 28.9 ww B npo**™,,* ipyfe coT.Lr 

^^rr™^ OT P* MOHTH POoaHHoro y.acn.a np„ aax b^TTT^ 

MtoantooeaHHe npo*Hn««>a Tpy6 w b aa^-r« oaro^ooK nnacropeft ^ peuom-a oCcan™* TOv6 
w^p^ o r° UaWOOaHO " " Cn<W,b30Baio ™ « a "OBpe^^ cxoa^ax raooB^ h hc^x 



B EST AVAILABLE COPY 



Copied from 10468719 on 05/26/2006 

::::::::::::*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Hi 



RU 2091655 CI 



Claims (Oopuyna B3o6pereBHH|: 

Mpo^mibH 8lr Tpy6a, npcMMym^cTaeiiHO ceapwatt. BboionKCfmaH c $acoHHbOJ ccqcHncw npo^tuiH. 
oT/oreajomasctt tcu. «rro npo$K7ib BwnanneH b 8njje CMMwerpuwHoft K0u6nHanHn H3 Tpex KanntflMRHUJc 
nonocreft. ctfpaaooainojx K3 Tpy6noft oaroroBKH, a« K3 Koroptoc coopHKacaiOTCfl utMjjy co6oft 
HapyKHbiWR noDcpwiocTawn yumpeincnx Macrefi c $opuHpoBaHMtu ueKffy hkmh TpeTbefl nonocrw. npn 
3T0M EHyXpCHHHC IIOBCpXHOCTM A^yX HannCEMRHMX nonoCTca o6pa30BaHW BHy-rpcHKCH nooepxHOCTbio 
rpy^Hoft aaroTQBm, hx Hapyxmrfc noDq>XH<xrrM otfpaooBaHU Hapymnofi noaepXHOcxbio -rpy6noft DaroromcM, 
a BHyrpeHHWH nooepXHOCTb cpe^nefl nonocTH o6pa30BaHa HapyxHoft noBepxHocrwo Tpyttaoft 3arorosiui, 
HapyMHan noeepxHocrb 3Toft no/Tocni o6pa3oaaHa BHyrpcHHCft noacpXHOCThlo TpyfiHOft saroroBRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber— chamber 2— is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57,5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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